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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display having 
a simple structure and high efficiency in taking out the 
light to the outside by providing some of functional 
layers having a same function out of organic compound 
material layers except for light emitting layers with 
different film thicknesses according to the emitting light 
colors respectively. 

SOLUTION: An organic EL multi-color display comprises 
a plurality of organic EL elements and each organic EL 
element is composed of transparent positive- electrodes 
3 which are sequentially laminated on a transparent 
substrate 2 such as glass and composed of ITO, etc., a 
hole transfer layer comprising a hole transfer layer 3 3 

common layer 42a and hole transfer layer supplement 
layers 42G, 42R composed of organic compound 
materials respectively, light emitting layers 43B, 43G, or 
43R composed of organic compound material, and a 
metal negative-electrode 5. The hole transfer layer 
supplement layers 42G, 42R are independently laminated 

on the hole transfer layer common layer 42a in different thicknesses respectively according to 
green and red emitting light colors, the film thickness of the hole transfer layer common layer 
42a is set to the thinnest of all corresponding to the blue emitting light of the light emitting 
layer 43B. 
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[0 0 3 5 ] ±fB©2Jl«a©W«E L«*K(JT(Sc 
< . 3 ^(C«?MiiUI«:A3m±(CflUI 0?c 3 Bflfitd: 
ticife-cti,. £©*§•£. 0 8 —0 1 3 UimtmM 
W©Uffi{C*jWi»*»©JSS8lia (H12) 4*6*8 
±^©Piffi©&JI1g*I£«r£X« (113) i©F^ 
tC&;*;J34 3 B. 4 3G, 4 3 R±ICWMftaW*ja|i 
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LT. m-T-HaillSUWSOMtCWT-aEAIlSlBllUr 

[0 03 6 ] t ©<fc 5 fc. J&QOttittr&KJctit*. 
IBeJl€rifctJ»SflPJ©iE7Llft3fe«S6« (IE?LttAl, iE 

^mmm) twpt* < 4 e> 1 o©wwb^w4n©^ 

il*«ii»iffl|jSHi©2ofel±©«SBU:Sil/r. W 
«Wb^«*m»©«JE»«J5*3i«frsctK:«kO. * 
©Bgaua#JW©fl±*rs*j&*. 

■©KJWBEtctt. fcJT© (a) msmsttf (b) PI® 

wj©*«<b^»tm«©jR/nase**!K*"c* 4. 

[0 0 3 7 ] ( a ) McttWMKHH* <»3te». 
NKiUi) ©t££ 

*r. I TO, IE?L^Jf£-5£JSJ?<5:{K£Lfc±-C. 
&&mto h ©£«*©«#*«> £ < TSWC cfc Si&SegS: 

y^nw (»*-rssR») ©K-^«tBfafi 
tcssurr*. a*». «HMW***&tt*j:s«c. 1* 
«"c©-*sW3fc«»«*jrai («*»rt-e«*siu«©tr 
-*<fc&*(fita) r©»e*iPi(WB«:r*. 

[0 03 8 ] ( b ) NHifl!J©j£¥KlJV < jE7LNti8ll ) 
©13:^ 

iE?UftaJl©««*HfWS4tt9mi,*©*'<* 

"C. R9Uls*«#fffim4aSJ:9KjE?Ltti!M©ll 
W%KS-T*. C©£ £© I T OJRJ?li— 5EII4T5. 
vji/^*-9-©t»^tt, »»©*«*«£-* 4 ft* J: 5 
K^tiSr&toft « <fc ^ 5 -©*S£« 3 fe©pj 

[0 03 9 ] IE?LltEia ; £^< r *4 , is«g ( 1 - 
L) tt&UK&ftDtfttEMK (V-L) »ttB*fb-r 
4. C©ttH*fi]ibt, IEl!l^?rfeffiC|SJDKT-S 
C i fet?* i. eUh©*¥HI» ( a ) RV ( b ) » 
C © Wc RGBWtSE L S^©§ * "CfT 9 . ;XiC , 
iEL ^^©H^f a©iSfi A £Xfi£# i« 7fe©BX 0 til 1/ 

©fc*©a«ufiMBe#a*itt9i-j-*. 
[0040] mmt^mmis *^ ^ -l e L^tc 

fct>T|£*Jlc}3-c©#67t«e[©^7tTtt. jETUAjjWftf 
*«i?fiTSj®WS@W©^ffi{c*j(,»'C«5S< . 

ytmvmmtcw-rzizmM&.ftifiX'jb'). fr^zmwrn 

[0 04 1 ]il4K*tJ:^c, ^7^S«2Xtc. 

iTo©a?§*«3. ^)i^^tf^is©*»b^!iM 
mm 4, &n«a5«in%. »jit/fc«is©*«EL* 
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1 0 *8KC kT3MHttffiM4 d <b&nttffiffll4 D icftl/f 
53fe«^Jl^@5T^JgW$iT.. ffeJfeWDS 1 0£iIML 

^©K&^tiasfl^fciiai/T. wagyttcar^r 

[0 04 2 ] 2 iSB^SS 3 ©JB3r* 

K3lttf6©|JWSfll©IB*T*l6«t 0 *>«H«c**«r»©"C. 

TftWfeBHrc**. *ttMt£«rtm»4 d v 4 DrB 
®*r*ttw i . 8 affi-r, i t ommmm 3 -cttjaw* 

BBS 2. OSSt?, (V-^7-yA^5X)SS 

2-cttJHJr*ttWH. 5?lSr*£©-c. ^Mt&mtt 

*4JB4dSCXa?8*fi3|ffl©®«T««K0. 2"C. #7 
*»«2&tfiMB«tt3M©8*T¥i&ttO. 5t*5. 
»93*«I1-Ctt#5 Xli 2 SO'ilBjmS 3 ©JStfrSPM 

tm« 4 d RCHMBttS 3 Ifflft £'©/Jn 3 ftBJfr^SfcJfc 

*s«2 Rvmwmm 3 ©**«#*«&* 

MlW£tm<, **Wfc^tt*M4drt«Kct>ttc> 

[0 043] CtlCCj:*). HI 4®WIEL^1? 
«. «*»lB'C#eflfeL//c3fcttail'-h«. ±{C» (1) 
WCIM* ( 2 ) ^IIST 

(3) ^^riWRWL-cjBaewifKRorw^iaj 

jMr^tttU. ^^ffiKfcW&TfcS&S-Cte (2) 

©## ( 3 ) Oil- b <fc 9*r* W #*?HBK:tW» 
r* (2) RE/ (3) ©^©^^©^ft^tcio-C, « 

[ o o 4 4 ] sr. ±ib ( b ) m?f(Dmm®<Dft&Wkm 

©f&5£©fc§-£. ^K<3tBUffli|©±fB (3) (D^mtSWl 
tmJB©aw«ffiflB4 dO^tttti*- hKtetfSTi* 
HI 4«C7SSn*«t5tC. &9iSS3&££# 
5* 2 i©#BS-CrtfflSS4ur»3(cllffi(cE5a^c©^ 
©JaJT^nSO'^d tt5t, *©#»*2nd«. 

r. 

[0 04 5 ] 

[$£l] 2nd = 2 (n. r .d. rg + n, T0 d IT o) 
(sSf. n. r .BWttMk^«Jtf«»4 d©®»r#£. d 

o r c «««< b^«j*m» 4 d ©w*e . n„, BSHtts 
3©jhst**.. d,i.«aiii««3©BiJW*-eh-en^ 
r> t^^n-s,, iot, c©aat53K©*3SS2n 
dasffejturreijffir^siftfiA £«»©»«:* i,i,»b* 
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IWB*T©**K»3:. 
[0 04 6 ] 

[$!2] 2 (n, ro d. r . + n,to duo) = J A 
•'• ( n.r, d.r. + n ito d ,,„) =2j (A/4) 

(ss*. j=i, 2, 3©«»> <tai$ft£„ c©*^ 
«3©£ftBw*Rjer*i»\ =HSMcj:»)»jW»»*«isi 

10 ftll 4 d flP*#iM &flUl*©6ttllflM!>K£©fctt>(c 

b. *«Mt6«tmJi©aw««ffli©iw*. 

1 OJ^eJfcWBJf*©*©^®*^©**^* <n. r , 
d„ r .+ n„od„„) 3fitfttftA©l/4©MRfflF<bK« 

[ 0 0 4 7 ] 3 6(C. ±IB ( a > ©MMMO^WP® 

»s£©«te. ±sa ( 2 ) ©*wb^i»mji©*«Wi 

M4 D©j£8c(liJl/- hldstt H 1 4tc 

^sn* «t stc, duress <t &m^mmmt&®itt 

*4W4Dt©IWi-CBj^iiS«r*S©-C. ^©SStiJ 
20 ^-CtttBSTTJ&JftD*. J: -oT, «Jfel|iffitCHS36©± 
tt©*JB*S«l^«Wt^BJ*«4» 4 D (Dmftm n Rtf « 
WD&r *<!:*©#»« 2 n DiiStlS©^ C©ffi 
«r-6#©3(a&:R2 nD*J|g|l 6 (C^gtii <fcMC A/ 

2 A. 3 A/2 A. 5 A/2 A©fl*»} Wr*****^ 

4D©Si» (#iM£fll£JI©&ttg|J() TtttoWB* 
[0 048] 

30 [«3] 2 nD= [2 ( j - 1 ) /2 ] A 
••-n D= [2 ( j - 1 ) /4] A 
(55*. j=l. 2. 3©Hgfe> iS^n-S. C©*^ 

wm t a * j: 5 tc iran b^«tm» 4 d ©mv d * 

W«tt£1WWJl©£«*ffi«J©lU* D B. 2SftlS©« 
jfcWIl 0*»6&H««5 i©^aS-C©5fe^8tnD 
**«SA©l/4©*«E«iBS^0<ft4«fc^tC, fiS0i 

mB«ti». 

[0 04 9 ] WHE L3R-T-*tRJgrS»^(Ctt. * 1 © 
40 W^b^ttfsfJBB^XSiUT. ®7ttt©»«±lC^ 

S1±4-4*«*J1*I»< W«Mb^«rt**4«©^%©l 
J£Lh©JB*. »*BB©«*#ffl*>€>«^:Ja*f*SII©» 
fflSt?©3fe^8EiSf^&SA© 1 /4©«««4I««0< 

«*4»*^»isr4. «tc»r. m2<omm{t^mummm 

OOMt Or. »»««flM©*«fb^»li*l4IH±«c»3l6 
BSD^&^raifc^iftlsmJB*. «3IW©IBI£IHH*»6 
^W«ffiit©»ffi*'C©}fc^ffi!Si3W«[fiA© 1 /4©« 
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[0 0 5 0 ] C©J: 5 ±g2W^E L3R^-«Jt©fc 
(NtiB) 3 /JEflWMJB 4 2 /#£ftH 4 3 /£ffiS© 

(Kfffi) 5©»cj^BSbT, zti^tKrtm (mm) * 10 

1 TO (10 OnmXBl 75nm) /TPD (40- 

2 0 0 nm) /T->US *+^>+U- hA 1 q, (6 0 
nm) /T^US --5 A D^A^A 1 — L i i UfcW 
iEL^^S^I!^. C©£5teiE?Llftii4B©Bl 

[ 0 0 5 1 ] 0 1 8 Kfc«fb£«tfl4»©— aw**! 
HCKJ* ( 1 0 OnmXB 1 7 5 nm) ©2 

wsffitcfctur. E?Ltft&jni£J*«tiMtc t o . nmtc 20 
mmmici$%trz. 01 8 to*, •en^niui^i 0 

OnmM'l 7 5 n m.<r>mnnM<DZ atC~U>T^-n^ 

ThTl>4. ttttt, 2®©2B^^ffi©)jiJ*^ (7 5n 
m) **, yt^tfiiCME LZ-<t> HU©e-*jft6 (5 2 
Onra) ©¥«*©*»»?* 5Ctt, T*©BSSa* 

[0 0 5 2 ] E L©»fl3tt¥/ctf"C& < . -e©#fc£x^ 
*h**>SE<bl/-C(,»«. 01 9tCfg«UfcW«EL3RT- 
©3>fi©E LX-^ Wl^^T. IBRKSiiBtt&Ijl/**' 
1 7 5 n m©W*SE L5R?-©X^ i> h ;L.£. — -SJft&tt 

mwnmmm ioon m©^tSE l^t-©^^^ b^sr 

13]— T?*4j&i s 39]«&EtJ¥l 0 0 n m©*T«E Lm*X 
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*©X-^^ h Mt'MW^&MJW- 1 7 5 n m©t>©CCi;b'< _ C 

^o~Krft»3. jSWSffifflU5tcit.i;rfett*^bb-r 

[ 0 0 5 3 ] 0 1 9 'PK.^MVTjkLtc^BUa. JEfLftiM 
@Jl8Jl£fl3^L. ^ffii^'J^/aWWfiWffl©*^ 
fo$B.m.ttm&<D%&-£. H-Klft i> <fc 5 IC Ltc i> ©r* 
4. JMtWtct*. jlW«SBW©S7 5nm%, iE?Lft 
j2£B£8 0 nm/?<f -SCi-Cli^/Co 
SIB1— ©x^? Hi^^U feq*£^fb3-fe»;2>t £&< 

[0054] jE?uftasjittfl[*SE<ts-e-cai!i«flMtj» 

To»w«««*ri*«-r.&c£j&s*a. «± 
»©*^«w***ai!crsci"c, sa*^»aR*s* 

[0 05 5 ] Sfc. R-»«Lh«:^fe»J6»*^M-r* 

mmzmwTzctv. Bii;j»3©awB±«:«att 

CC0 2 l{C*r«fc5ttS i N,itjhii)l"C«±Sti/c2 
«Rtf3JB«3S©««E L*^6^4iiBJ*7XSffi 

[0 0 5 6 ] *r, Stf»ELJR?-©iJfa©iftfiA*£ 
B6^ir**©K0 tti L©fc*(D*^J«i¥0'^S^acc 
K-5i>r±ffi (a) ©|»S«©*^KJ»©stt«1fo 
fc„ I TO. IE?Llfi^Jl^-SllJli<SSL>fc±-e, Mt 

fcBFfaffltCIBlML./c. -?-©fKSfflRJ>'*S^=Sr^ 1 (Ctt 
To 
[0057] 





3SW*« 


[fm/ttflRhnO] 


§& $t fS 
CmxjHVfrim)] 
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ITO/100 


TPD/70 


PC-7 '•✓'30 


Alq /20 


G 


ITO/1O0 


TPD/70 


Alq/60 


R 


ITO/IOO 


TPD/70 


Alq : DCMV40 


Alq /30 



— Cdi cyanometh vl ene) -2 -methyl -6- Cp-di methyl ami nos t 
y ryl ) -4H-py ran^C ^ e 

pc-7«trx ( 2 8 h) 

(;^7-7i^Jl/7x/7-h) TJl/^^-^A (ill) 
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[0 0 5 8 ] ^^C v L^oefSOiSfiAfti 

s^^ritB (b> <DmmM<DiE?mmm<Dyt¥mm<D 
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< nm ) 




C nm J 


( nm ) 


( nm ) 


43B 


30 


PC-7 


480 


40 




43G 


60 


A/q 


530 


40 


20 (42G) 


43R 


40 


Alq : DCW 


620 


40 


45 (42 R) 
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•c. f&K>mLft&tfimm.m±i3:2><t:'>ic]Ej{MmB(Dm * [0059] 



fHHSnfc««xuii hnjus^-fe^x^fefw * [0 060 ] 

l/-f©tta4«3«:St. ^10 [3133 





(3) 
[*m 


ftffl/§(42a> 
fSJS(nm)] 




» 3t » 


■RKnm>] 
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ITO/100 


TPD/ 70 




PC-7'"/30 
(43B) 


Alq /20 
(44B) 


G 


ITO/100 


TPD/ 70 


TPD/20C42G) 


Alq/60 
(43G. 440) 




R 


ITO/100 


TPD/ 70 


TPD/45C42R) 


Alq : DCMV40 
(43R) 


Afq /30 
(44R) 



mmommttmm 20 

[0 3 ] *jfeWtc«t*flW!)30tW©W«E L^S^-f X 
[0 4 ] **feHK£*tt0Xttffl0*«E L X 

[05] ^awtcfc-sfls^sofiwcDwaEL^ef 1 ^ x 

[0 6 ] *AHKJ:Sflh0!>Xttffl<Dff1tE L^fefw * 30 
[0 7] ##MI§«: «fc SffeO^ttefCPffigE L ^fef 1 * X 

[0 8] ^ifewtcismswowaEL^e^Y^^u 
[0 9] xmitc&zm&WDtiigiEL&m.?*^^ 
[010] #i£wc <fc a jHtM<z>#n e l ^fe-? 5 40 

[011] sjsJBIBCCfcijafiWIOWSIEL^fef*^^^" 

[012] *fmv:&z>$mM(DmwiEL$>tt << 

U -Y «jg*ffi©XetCfcW £»t5£^TTOSP#»Jffi0 
[013] *#feB^tc J; jgfflKDftKI E L ^fe:r ^7' 

u-fKit55FjS6©Xg«c*jW4»«%^"r«BSfiP»IRB0ia 50 



[014] *iwiK:j:4*r»E L*^*m-r»rifiia-c* 

[015] #*89I«:<fc*#«E LJR^-fl!>WaMt^»»fi- 

[016] *»wtc«t*^«E Lm+ommit&mm 
m k *j w * ^hhsw KiBia -c* *. 

[017] SO&OfcAtCf'flKLfcWttE L3R^©W®H 
[018] #»!BtC J:SW«E LjR?-©iEfl.tfB8HBW 

4= 

[019] *»WKJ:*WiELjR^©^-<d' NUfcij* 
1-^777*?,. 

[02 0] ^B^^^EL^fef^ X7'IW© 
[02 l ] *«MCCJ:4#«EL^a^^^^U-f© 

1 WStEL^ 

2 jgBJ*« 

3 jSB^M© 

4 wmt^mmm 
5 

l 0 ^TcJUffi 

4 1 IE?L&AJI 

4 2 iEttHtiSn 

4 2a IE?Lfi&i3SliftjIJl 

42 B. 4 2 G. 42R IE?LffcjSltiSfl 

43. 43 B, 43 G. 43R IfeftJS 

4 4 m^f^iMd 
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4 5 n^-iixm 
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[H7] 



42B 438 , 1 J 4 4Gy v 
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1 1 1 1 i 
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,43B 
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1 I 




G <\^^ 43G 
42G 



i i 1 : i — n 
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1 i 



42G 



,43R 
A2R 



42a 

2 



[014] 



4D 
10- 
4d 



1.0 2.0 
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2nd=3 A 




10;JSit&ffi 



10:«3tlSia 



[016] 

2nD=A/2 2nD=3A/2 2nD=5A/2 
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